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- Spin dependent quark distribution

Polarized Parton distribution function (pPDF) i ]
Aq(x) : Au and Ad are well known from the (SI)DIS data oLl DSSV! ]

Ag(x) : At and Ad measured with larger uncertainties

i DSSV+
004 T Dssvﬁ:w with proj. W data ]
* Drell-Yan A, can cleanly access A 4/ G which gives " L ey ey e ]
the anti-quark helicity distributions in the nucleon sea 10 10" x
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u-quark dominatesin p+p 9 1
(84% of time Drell-Yan involves a u quark) 10 - X

* No fragmentation functions are needed for the interpretation of Drell-Yan process
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Drell-Yan Measurement at PHENIX

We are interested in the Drell-Yan process
between 4 GeV < M < 8 GeV of invariant mass

We observe prompt muons from DY and
Displaced muon tracks from heavy quark decays

The PHENIX FVTX can help to reduce the
dominant background from beauty decays in

forward arm acceptance (1.2<|n|<2.4) in low x
(~2x103).

The physics goal is to study the DY cross section,
pT dependence, and relative yield of HF to DY

These measurement will be used to extract
double spin asymmetry (with limited statistics)
and building towards the future measurements
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RHIC as a Polarized p + p Collider

Polarized proton runs
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PHENIX Detectors
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Introduction to Tracklets

FVTX-VTX Event Display
510GeV p-p

2 or more hits
reconstructs a tracklet

* Two hits in FVTX detector + the primary vertex / three hits in FVTX can be used to
reconstruct a tracklet

* For each event, we observe tracklets in both arms of FVTX

* We count the number of tracklets pointing to the primary vertex
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Analysis Procedure

* Main challenge is to determine the signal fraction in our data

Drell - Yan
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Simulated events are plotted in to two dimensional histograms of Number of Tracklets Vs.
Mass (For Drell-Yan, bb and cc¢)

Fit the histograms with 2-D functions and obtain the templates for the simulated signal
and backgrounds
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Analysis Procedure

 Two sets of like sign dimuon data and the unlike sign dimuon data are fitted
simultaneously with the template functions

Unlike s lg n data Drell - Yan N bbbar o - \ ccbar
Enties 4814 - - \
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D and E come from

;‘_i;,al(:lj’ y) = A-fDY + B-fbg =+ C"-fcé +2.VD % E-fcomb the likesign fitting

 The fractions of signal and each background are determined from the fitting
parameters
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« Correlated bb, c¢ and the combinatorial background are the sources of background for
the Drell-Yan measurement for the high mass region

* PHENIX muon tracker and FVTX play a major role in the forward arm Drell-Yan
Measurements

* Analysis Method for determining signal fraction: Likelihood fitting with 2-D templates

- Tracklet count distribution Vs Mass CELs
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- Measuring the Drell-Yan longitudinal double spin asymmetry  F H{
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* Future plan £ P05
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Backup

PHYSICAL REVIEW D 71, 012003 (2005)
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Measuring A;; 1n a collider

(N) Yield
(R) Relative Luminosity
(P) Polarization

v' Bunch spin configuration alternates every 106 ns

v" Data for all bunch spin configurations are collected at the same time
=> Possibility for false asymmetries are greatly reduced

Abhay L. Deshpande, Nucleon spin studies with PHENIX at RHIC 7/28/11




W-Analysis at PHENIX

Spin dependent PDF’s for i, d from DSSV global

PHENIX rapidity sensitivity range
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* Large asymmetries N
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Forwa rd W+Z éu asymm'etrles
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* At forward rapidities no
Gaussian peak to identify W
decay muons

¢ Lower Py hadrons as fake high

P; “muons”

* Successfully performed
unbinned max likelihood
analysis to identify signal
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* Asymmetries as expected

¢ Still working on improving the
uncertainties
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